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TH I S  C I R C U L A R  s u m m a r i z e s  t h e  r e s u l t s  o f  s i x  y e a r s  o f  
s t u d y  o f  t h e  e f f e c t s  o f  a  l a r g e  n u m b e r  o f  d i f f e r e n t  f e r t i ­
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t e c h n i c a l  a s p e c t s  o f  t h e  s u b j e c t .  
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Fertilizer Treatments for Sweet Corn 
By W. A. HUELSEN , Associate Chief in Olericulture, and 
M. C. GILLIS, formerly Associate in Olericulture 
§ WEET CORN is the most important truck and canning crop grown in Illinois, and Illinois is the leading state in acreage and 
total production of this crop. Notwithstanding this prominence 
of sweet corn, there is little published information on the many prob­
lems encountered every season in growing it, particularly in regard to 
the effectiveness of commercial fertilizers. 
Sweet corn is grown on a commercial scale in Illinois chiefly in 
certain parts of the central and northern sections of the state, where 
soil conditions are exceptionally favorable. Canners contract with 
only the most capable farmers who have good land and who rotate their 
crops with legumes. Even with this careful choice of growers, reason­
ably large yields of sweet corn are exceptionaJ.1 
Growers have made numerous attempts to increase their yields, 
usually by applying commercial fertilizers, but the use of fertilizers, 
except in isolated instances, has been abandoned because of the very 
slight or even negative response to them. 
This lack of favorable response of sweet corn to fertilizers is not 
due to a low plant-food requirement, for sweet corn has been shown to 
require comparatively large amounts of plant food. 2 It is evident from 
the Illinois study that the sweet-corn plant is rather critical in its r~­
quirements, responding well to fertilizers only when the proper ratios 
of nitrogen, phosphorus, and potash are applied. Large increases in 
yield were secured when certain combinations of these nutrient ele­
ments were used, and there was failure to secure significant increases, 
or even any increases at all, when other combinations were used. 
Suggestions for fertilizer treatments based on the Illinois study are 
given here, followed by a brief summary of the experimental results 
III these tests. 
IThe normal ear in late-maturing vanetIes weighs about 12 ounces un­
husked, and the normal number of plants varies from 9,000 to 12,000 to the 
acre. Production might therefore be expected to range from about 6,700 to 
9,000 pounds an acre·. Even the smaller yield, however, is exceptional, tho 7 tons 
to the acre is occasionally recorded from limited acreages. 
2Whiting, A. L. Plant food removed from soil by sweet corn. The Canner 
58, 27-28. 1924. 
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R E C O M M E N D E D  T R E A T M E N T S  
I n  r e c o m m e n d i n g  f e r t i l i z e r s  f o r  s w e e t  c o r n  g r o w n  o n  s o i l s  o f  t h e  
d a r k  s i l t  l o a m  p r a i r i e  t y p e  u s e d  i n  t h e  I l l i n o i s  e x p e r i m e n t s ,  t w o  g e n e r a l  
r u l e s  s h o u l d  f i r s t  b e  s t a t e d :  
( a )  T r e a t m e n t s  o f  s i n g l e  f e r t i l i z e r  s a l t s  s h o u l d  u s u a l l y  b e  a v o i d e d  
b e c a u s e  t h e i r  e f f i c i e n c y  v a l u e s  a r e  l o w  a n d  s o m e t i m e s  e v e n  n e g a t i v e .  
( b )  M i x t u r e s  o f  t w o  s a l t s  c o n t a i n i n g  n i t r o g e n  a n d  p h o s p h o r u s  o r  
p h o s p h o r u s  a n d  p o t a s h  g i v e  g o o d  r e s u l t s  i f  t h e  p r o p e r  r a t i o s  a r e  u s e d .
1  
U p o n  t h e  b a s i s  o f  t h e  r e s u l t s  o b t a i n e d  i n  t h e  I l l i n o i s  s t u d y ,  t h e  
f o l l o w i n g  s p e c i f i c  r e c o m m e n d a t i o n s  a r e  m a d e :  
1 .  U s e  a  r o t a t i o n  i n c l u d i n g  l e g u m e s  i n  o r d e r  t o  s e c u r e  m a x i m u m  
r e s p o n s e s  f r o m  c o m m e r c i a l  f e r t i l i z e r s .  
2 .  W h e n  n i t r o g e n  i s  o m i t t e d ,  a p p l y  8 0 0  p o u n d s  o f  a n  0 - 1 6 - 3  f e r t i ­
l i z e r  p e r  a c r e  b r o a d c a s t .  
3 .  I f  i t  i s  d e s i r e d  t o  a p p l y  l e s s  t h a n  8 0 0  p o u n d s  o f  f e r t i l i z e r  ( w i t h ­
o u t  n i t r o g e n )  p e r  a c r e ,  a n  0 - 1 6 - 6  c o m b i n a t i o n  w i l l  p r o b a b l y  p r o v e  
s u p e r i o r  t o  0 - 1 6 - 3 .  
4 .  M i n e r a l  f e r t i l i z e r s  a p p l i e d  w i t h o u t  n i t r o g e n  s h o u l d  c o n t a i n  n o t  
m o r e  t h a n  6  p e r c e n t  p o t a s h .  
5 .  F o r  c o n s i s t e n t  r e s p o n s e s  w i t h  t h r e e - e l e m e n t  f e r t i l i z e r  c o m b i ­
n a t i o n s ,  a p p l y  4 0 0  p o u n d s  o f  0 - 1 6 - 1 2  s u p p l e m e n t e d  b y  5 0  p o u n d s  o f  
s i d e - d r e s s e d  s o d i u m  n i t r a t e  p e r  a c r e .  ( O f  a l l  6 3  t r e a t m e n t s  i n v e s t i ­
g a t e d ,  t h i s  o n e  a p p a r e n t l y  g a v e  t h e  b e s t  r e s u l t s . )  
6 .  U n d e r  s o m e  c o n d i t i o n s  t h e  0 - 1 6 - 1 2  a n a l y s i s  m e n t i o n e d  a b o v e  
m a y  p ' o s s i b l y  b e  ' r e d u c e d  w i t h  a d v a n t a g e  t o  0 - 1 6 - 6 ,  b u t  t h e  a m o u n t  o f  
n i t r a t e  u s e d  a s  a  s i d e - d r e s s i n g  s h o u l d  n o t  b e  c h a n g e d .  
7 .  A n  a p p l i c a t i o n  o f  4 0 0  p o u n d s  o f  a n  0 - 8 - 2 4  f e r t i l i z e r ,  p l u s  s i d e -
I F e r t i l i z e r  r e c o m m e n d a t i o n s  w h i c h  h a v e  b e e n  m a d e  a s  a  r e s u l t  o f  t h e s e  
e x p e r i m e n t s ,  b u t  p r e v i o u s  t o  t h e i r  p u b l i c a t i o n  ( B u l l e t i n  4 1 7 )  w e r e  l i m i t e d  t o  
p h o s p h o r u s - p o t a s h  c o m b i n a t i o n s .  S u c h  m i x t u r e s  h a v e  g i v e n  e x c e l l e n t  r e s u l t s ,  
i n  m a n y  i n s t a n c e s ,  e s p e c i a l l y  w h e n  a p p l i e d  a r o u n d  t h e  h i l l  w i t h  t h e  c o r n ­
p l a n t e r  f e r t i l i z e r  a t t a c h m e n t .  A  c o n s i d e r a b l e  p o r t i o n  o f  t h e  s w e e t - c o r n  a c r e a g e  
i n  t h e  n o r t h e r n  p a r t  o f  I l l i n o i s  i s  b e i n g  f e r t i l i z e d  w i t h  0 - 1 6 - 6  a p p l i e d  a r o u n d  
t h e  h i l l  a t  t h e  r a t e  o f  a b o u t  1 0 0  p o u n d s  a n  a c r e .  A  g o o d  m a n y  e f f o r t s  h a v e  
b e e n  m a d e  b y  t h e  s e n i o r  a u t h o r  t o  i n t r o d u c e  c o m p l e t e  f e r t i l i z e r  a n a l y s e s ,  b u t  
w i t h o u t  s u c c e s s ,  o w i n g  t o  t h e  f a c t  t h a t  n i t r o g e n ,  e v e n  i n  t h e  f o r m  o f  s o d i u m  
n i t r a t e ,  a p p l i e d  a r o u n d  t h e  h i l l  a t  t h e  t i m e  o f  p l a n t i n g  f r e q u e n t l y  s e e m s  
t o  e x e r c i s e  a  d e p r e s s i n g  e f f e c t  o n  y i e l d s .  T h i s  s t a t m e n t  i s  s u p p o r t e d  b y  c o n ­
s i d e r a b l e  e x p e r i m e n t a l  e v i d e n c e .  T h e  i m p o r t a n t  p o i n t  t o  r e m e m b e r  i s  t h a t  
n i t r o g e n  u s e d  a s  a  s i d e - d r e s s i n g  a p p l i e d  l a t e r  m a y  r e a c t  q u i t e  d i f f e r e n t l y  f r o m  
n i t r o g e n  f o r m i n g  p a r t  o f  a  c o m p l e t e  a n a l y s i s  a n d  a p p l i e d  a t  t h e  t i m e  o f  p l a n t ­
i n g .  ( F o r  f u r t h e r  d i s c u s s i o n  o f  t h i s  s u b j e c t  s e e  I l l .  A g r .  E x p .  S t a .  4 5 t h  A n n .  
R p t . ,  p p .  2 1 8 - 2 2 0 . )  
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dressed sodium nitrate at the rate of 50 pounds per acre, may prove 
profitable under some conditions. 
8. Nitrate of soda should be applied 30 to 60 days after the corn is 
planted. 
The quantities of sodium nitrate recommended here are based 
on applications made by hand around the hill. If machines are used 
to apply this salt in continuous strips, the amounts per acre will prob­
ably have to be increased. 
Treatments Hasten Maturing 
Without exception, all the fertilizer treatments recommended above 
hasten the maturing of sweet corn from three to five days. This is an 
important consideration, not so much because an additional margin 
is given against early fall frosts as because the planting season may be 
extended to almost a week later in the spring. 
SUMMARY OF EXPERIMENTS ON WHICH 

RECOMMENDATIONS ARE BASED 

Plan of the Experiments 
The sweet corn grown in these experiments was included in a 
four-year rotation of wheat or oats, red clover, and two years of 
sweet corn, a rotation commonly practiced in Illinois in growing this 
crop. 
The plots were laid out in four 10-acre fields at Urbana on dark 
silt loam prairie soil typical of the soils on which sweet corn is com­
monly grown in Illinois. Three of the fields had been planted for an 
indefinite period to a rotation of field corn and oats, but the fourth 
field was in bluegrass pasture for four years prior to the experiment. 
N either limestone nor commercial fertilizers of any kind had ever 
been applied to any of the fields. Soil acidity tests of several areas 
showed a limestone requirement of 3 tons an acre, and this was applied 
at the beginning of the experiment. 
The field methods used thruout the work were as accurate as 
could be devised. The four fields were divided into 389 separate plots 
laid out each year by means of a transit from bench marks estab­
lished at the beginning of the experiment. All the fertilizers were 
broadcast by hand and harrowed in within 24 hours of planting (ex­
cept nitrate, which was side-dressed from 30 to 60 days after plant­
ing.) The corn was planted rather thickly by hand in check rows 
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4 2  b y  4 2  i n c h e s  a n d  l a t e r  t h i n n e d  t o  t h r e e  s t a l k s  p e r  h i l l .  C o u n t r y  
G e n t l e m a n  s w e e t  c o r n ,  b r e d  a t  t h e  I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  
S t a t i o n ,  w a s  u s e d .  
T h e  f e r t i l i z e r s  c o n s i s t e d  o f  n i t r a t e  o f  s o d a ,  s u p e r p h o s p h a t e )  a n d  
m u r i a t e  o f  p o t a s h )  i n  v a r y i n g  d o s a g e s  a n d  v a r y i n g  c o m b i n a t i o n s ,  s u p ­
p l y i n g  t h e  t h r e e  c r i t i c a l  p l a n t - f o o d  e l e m e n t s - n i t r o g e n ,  p h o s p h o r u s ,  a n d  
p o t a s s i u m .  T h e  n i t r a t e  o f  s o d a  c o n s i s t e d  o f  1 5  p e r c e n t  n i t r o g e n .  I t  
w a s  a p p l i e d  s e p a r a t e l y  a s  a  t o p - d r e s s i n g  a r o u n d  t h e  h i l l s  3 0  t o  6 0  d a y s  
a f t e r  p l a n t i n g ,  a n d  t h e n  c o v e r e d  w i t h  a  c o r n  c u l t i v a t o r .  T h e  s u p e r ­
p h o s p h a t e  c o n t a i n e d  1 6  p e r c e n t  a v a i l a b l e  p h o s p h o r i c  a c i d  a n d  w a s  
m i x e d ,  w h e n  s o  r e q u i r e d ,  w i t h  m u r i a t e  o f  p o t a s h  b u t  n e v e r  w i t h  
n i t r a t e .  T h e  m u r i a t e  o f  p o t a s h  c o n t a i n e d  a b o u t  S O  p e r c e n t  p o t a s s i u m  
o x i d  a n d  w a s  u s e d  s i n g l y  o r  m i x e d  w i t h  a c i d  p h o s p h a t e ,  a s  c a l l e d  f o r  
b y  t h e  e x p e r i m e n t .  
E a c h  o f  t h e  t h r e e  p l a n t - f o o d  e l e m e n t s  w a s  a p p l i e d  i n  s i n g l e ,  i n  
d o u b l e ,  a n d  i n  q u a d r u p l e  d o s a g e s .  T h e  t h r e e  d o s a g e s  o f  t h e  t h r e e  
e l e m e n t s  w e r e  a p p l i e d  i n  a l l  p o s s i b l e  m a t h e m a t i c a l  c o m b i n a t i o n s ,  t o t a l ­
i n g  6 3  s e p a r a t e  t r e a t m e n t s  p l u s  o n e  w i t h  n o  f e r t i l i z e r .  T h e  d o s a g e s  
c o n s i s t e d  o f  t h e  f o l l o w i n g  a m o u n t s  p e r  a c r e  b a s e d  o n  s p e c i a l  c h e m i c a l  
a n a l y s e s :  
N i t r a t e  o f  s o d a  
S i n g l e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  S O  p o u n d s  ( 7 . 5  p o u n d s  n i t r o g e n )  
D o u b l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 0  p o u n d s  ( 1 5  p o u n d s  n i t r o g e n )  
Q u a d r u p l e  . . . . . . . . . . . . . . . . . . . . . . .  ,  . . . . . . .  2 0 0  p o u n d s  ( 3 0  p o u n d s  n i t r o g e n )  
S u p e r p h o s p h a t e  
S i n g l e  . . . . . . . . . . . . . . .  . . . . . . .  ,  2 0 0  p o u n d s  (  3 2  p o u n d s  p h o s p h o r u s  p e n t a o x i d )  

D o u b l e . . . . . . . . . . . . . . . . . . . . . .  4 0 0  p o u n d s  (  6 4  p o u n d s  p h o s p h o r u s  p e n t a o x i d )  

Q u a d r u p l e  . . . . . . . . . . . . . . . . . .  8 0 0  p o u n d s  ( 1 2 8  p o u n d s  p h o s p h o r u s  p e n t a o x i d )  

M u r i a t e  o f  p o t a s h  
S i n g l e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  .  .  .  . .  S O  p o u n d s  (  2 5  p o u n d s  p o t a s s i u m  o x i d )  
D o u b l e . . . . . . . . . . . . . . . . .  ,  . . . . . . . . . .  1 0 0  p o u n d s  (  S O  p o u n d s  p o t a s s i u m  o x i d )  
Q u a d r u p l e . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 0  p o u n d s  ( 1 0 0  p o u n d s  p o t a s s i u m  o x i d )  
T h e  d o u b l e  d o s a g e  o f  e a c h  i n g r e d i e n t  w a s  a s s u m e d  t o  b e  a n  o p t i ­
m u m  t r e a t m e n t ,  t h e  s i n g l e  d ' o s a g e  a  m i n i m u m  t r e a t m e n t ,  a n d  t h e  
q u a d r u p l e  d o s a g e  t o  b e  i n  e x c e s s  o f  a c t u a l  r e q u i r e m e n t s .  T h e  r e s u l t s  
o b t a i n e d  s h o w e d ,  h o w e v e r ,  t h a t  t h e s e  a s s u m p t i o n s  w e r e  n o t  a l w a y s  
c o r r e c t ,  a n d  t h a t  i n  s o m e  c a s e s  t h e  m a x i m u m  y i e l d s  w o u l d  p r o b a b l y  
h a v e  b e e n  o b t a i n e d  w i t h  a p p l i c a t i o n s  h e a v i e r  t h a n  t h e  q u a d r u p l e  
d o s a g e s .  
I n  h a r v e s t i n g  t h e  e a r s  t h o s e  f r o m  t h e  b o r d e r  r o w s  a r o u n d  t h e  f o u r  
s i d e s  o f  e a c h  p l o t  w e r e  r e m o v e d  f i r s t .  T h e n  t h e  p l o t  p r o p e r  w a s  
s n a p p e d ,  t h e  s t a n d i n g  o r d e r  t o  t h e  w o r k m e n  b e i n g  t o  " s n a p  e v e r y t h i n g  
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showing a silk." A large number of useless culls were thus incl:.tded, 
but no ears fit for canning were overlooked. The ears were then 
sorted, counted, and weighed by an experienced crew, and numbers 
and weights of marketable ears recorded. 
The selection of the optimum fertilizer treatment or treatments for 
sweet corn on the basis of these records constituted the problem of 
this project. Because of the many different combinations of fertilizer 
involved, it was necessary to subject the data to exhaustive statistical 
analysis in arriving at the final recommendations. 
Effects of Nitrogen on Yield 
Nitrogen, used either alone or in combination with phosphorus or 
potash, or both, as a fertilizer for sweet corn, appears to have certain 
limitations, and the best combinations of potash and phosphorus to 
be used with side-dressed nitrogen are not readily found. 
Nitrogen Alone.-When used as a side-dressing without an ac­
companying basal treatment of minerals, sodium nitrate produced 
variable effects on yield ranging from decided decreases to definite 
increases. With no clover in the rotation, a treatment of 50 pounds 
of nitrate of soda per acre resulted in a small increase in yield, but 
heavier applications gave lower yields than the adjacent checks. 
During both the first and the second years after clover, nitrate had no 
material effect on yields. 
According to these results, therefore, growers would not be justi­
fied in side-dressing nitrate of soda when it is the only treatment. 
Used With Phosphorus.-In fertilizers containing combinations of 
nitrogen and phosphorus (without potash), increases in yield due to 
nitrogen were much more consistent and were significantlyl greater 
than when nitrogen was used alone. The averages of the yields from 
all of the plots receiving treatments of nitrogen and phosphorus show 
that the most consistent increases occurred when nitrogen was used 
• with 400 pounds of superphosphate per acre. Thus, altho sweet corn 
does not draw as heavily as field corn upon the available supply of 
phosphorus in the soil, it is evident that an application of at least 400 
pounds of superphosphate per acre is necessary before nitrate becomes 
effective. 
IThe sweet-corn yields were analyzed by two different statistical methods 
to determine whether the increases or decreases due to fertilizer treatments 
were consistent and might be depended upon to recur regularly or were merely 
tendencies. Increases described as "significant" or as having "significant odds" 
were those which under the conditions of this experiment were practically 
certain to recur. 
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Used With Potassium.-Combinations of nitrogen and potassium,
without phosphorus, did not give definite increases in yield over the
adjacent check plots. With no clover in the rotation and during both
the first and second years after clover, the effects of nitrogen-potash
fertilizer combinations on yields were extremely variable, and showed
no definite tendencies. 
It is probable that phosphorus was the limiting factor in the soils
used in these experiments. According to the Illinois soil survey/ total
phosphorus is low in many soils in Champaign county. While this
does not necessarily indicate that available phosphorus also is low,
and altho sweet corn requires less phosphorus than field corn, accord­
ing to Whiting,2 it is probable that available phosphorus was deficient
in the soils of most of the plots to a sufficient extent to make phos­
phorus the limiting factor when nitrogen was used only with potash.
It is therefore not surprising that nitrogen-potash combinations gave
variable results. On the other hand, many of the soils in central Illi­
nois contain large amounts of potassium (even tho mostly in unavail­
able form), and a treatment of nitrogen and phosphorus, without
potash, might be expected to give considerable increase in yield, an
increase which might be explained on the assumption that the addition
of nitrogen increases the absorption of potash by the plant.3 The
sweet-corn plant uses potash in relatively large quantities, and this
element is probably very necessary during the period of maturation.
Nitrogen in Complete Combinations.-In "complete" fertilizer com­
binations, that is, those containing all three major plant-food elements,
nitrate gave large but inconsistent increases in yields. Its addition,
in increasing amounts, to various constant amounts of phosphorus
and potash, with no clover in the rotation, gave highly variable re­
sponses. On the other hand, applied the first year after clover in
identical combinations, it gave very definite responses on many plots.
The quantity of phosphorus used in the combination appeared to
have considerable influence upon the size of the increases resulting
from the nitrate. These increases were smallest where 200 pounds
of superphosphate per acre was applied. In the second year after
clover nitrate gave much larger increases where the applications of mu­
riate of potash did not exceed SO to 100 pounds per acre. Here again 
IIll. Agr. Exp. Sta. Soil Rpt. 18. 1918.
2Whiting, A. L. Plant food removed from soil by sweet corn. The Canner58, 27-28. 1924.
3Breazeale, J. F. The effect of one element of plant food upon the ab­sorption by plants of another element. Ariz. Agr. Exp. Sta. Tech. Bul. 19.1928. According to Breazeale's experiments the addition of nitrogen increasesthe absorption of potash when phosphorus is not the limiting factor. 
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nitrate responded least where the basal treatment of phosphorus was 
lowest. In general top dressings of 50 to 100 pounds of nitrate per 
acre gave increases larger than those resulting from the heaviest ap­
plications of 200 pounds. 
Ordinarily one would expect nitrate to be more effective on soils 
in which this element is depleted than on fertile soils, and to be less 
effective during the first and second years after clover than when no 
clover at all has been used. For example, in these experiments best 
results with nitrate would be expected with no clover in the rotation 
in the field shown by the average yields of the check plots to have 
been low in fertility before clover was used; and least results would 
be expected on the fairly fertile soil of the other fields during the first 
year after clover. The actual results, however, were contrary to ex­
pectations: nitrates proved most effective following clover in the 
rotation. 
Fram the results abtained by side-dressing sadium nitrate as part 
af a camplete fertilizer, it is evident that the smallest nitrate treat­
ment (50 p.aunds per acre) gave larger and mare cansistent increases 
in yields than the heavier dasages. It is apparent, also., that the in­
creases depended to. a cansiderable extent upan the amaunts and pra­
partions af minerals which were used as a basal treatment. 
Effects of Phosphorus on Yield 
As stated before, phosphorus was probably the limiting factor in 
the soils used in these experiments. Unfortunately, during the early 
years of these experiments qualitative field tests for available phos­
phorus, such as Bray'sl and Spurway's,2 were not available, and there 
was consequently no reasonably inexpensive way of finding out how 
the available phosphorus in these plots checked against that of the soils 
upon which sweet corn is usually grown elsewhere. 
Phaspharus Alane.-In view of the probable deficiency of avail­
able phosphorus in the soils of these plots, the heavier dosages of 
phosphorus, when this element was used alone, were expected to give 
the larger and more consistent increases in yield. The results here 
also were contrary to expectation. With no clover in the rotation, 
the largest increase was obtained by adding 400 pounds of superphos­
phate per acre, but according to the statistical analysis this was 
nothing more than a tendency. The smaller increases obtained with 
IBray, R. H. A field test for available phosphorus in soils. Ill. Agr. Exp. 
Sta. Bul. 337. 1929. 
2Spurway, C. H. A test for water-soluble phosphorus: Studies on water­
soluble phosphorus in field soils. Mich. Agr. Exp. Sta: Tech. Bu!. 101. 1929. 
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2 0 0  p o u n d s  o f  s u p e r p h o s p h a t e  p e r  a c r e  w e r e  v e r y  d e f i n i t e l y  s i g n i f i c a n t .  
D u r i n g  t h e  f i r s t ,  a n d  a l s o  d u r i n g  t h e  s e c o n d ,  y e a r  a f t e r  c l o v e r  t h e  
l a r g e s t  i n c r e a s e s  o c c u r r e d  w i t h  2 0 0  p o u n d s  p e r  a c r e ,  b u t  t h e  o d d s  
w e r e  n o t  s i g n i f i c a n t .  S i m i l a r  e f f e c t s  o f  p h o s p h o r u s  h a v e  b e e n  n o t e d  
b y  o t h e r  i n v e s t i g a t o r s .  
U s e d  W i t h  N i t r o g e n . - M u c h  l a r g e r  a n d  m o r e  u n i f o r m  i n c r e a s e s  
i n  y i e l d s  w e r e  o b t a i n e d  f r o m  t h e  u s e  o f  c o m b i n a t i o n s  o f  n i t r o g e n  a n d  
p h o s p h o r u s  t h a n  f r o m  a p p l i c a t i o n s  o f  p h o s p h o r u s  a l o n e .  T h e  a v e r ­
a g e s  o f  t h e  y i e l d s  f r o m  a l l  t h e  p l o t s  r e c e i v i n g  n i t r o g e n - p h o s p h o r u s  
c o m b i n a t i o n s ,  s h o w  t h a t  t h e  m a x i m u m  i n c r e a s e s  w e r e  o b t a i n e d  f o r  
b o t h  n u m b e r s  o f  e a r s  a n d  w e i g h t s  o f  e a r s  w h e n  4 0 0  p o u n d s  o f  s u p e r ­
p h o s p h a t e  p e r  a c r e  w a s  a p p l i e d .  
U s e d  W i t h  P o t a s h . - C o m b i n a t i o n s  o f  p h o s p h o r u s  a n d  p o t a s h  a l s o  
g a v e  m u c h  b e t t e r  r e s u l t s  t h a n  p h o s p h o r u s  a p p l i e d  a l o n e .  I n  g e n e r a l  
t h e  y i e l d  i n c r e a s e d  a s  t h e  a m o u n t  o f  p h o s p h o r u s  u s e d  i n c r e a s e d .  
P h o s p h o r u s  i n  C o m p l e t e  C o m b i n a t i o n s . - I n  c o m p l e t e  f e r t i l i z e r s  
g e n e r o u s  a m o u n t s  o f  p h o s p h o r u s  w e r e  e s s e n t i a l .  T h e  m a x i m u m  e f f i ­
c i e n c y  o f  p h o s p h o r u s  w a s  r e a c h e d  i n  c o m b i n a t i o n s  c o n t a i n i n g  5 0  
p o u n d s  o f  s o d i u m  n i t r a t e  p e r  a c r e  s u p p l e m e n t i n g  4 0 0  p o u n d s  o f  s u p e r ­
p h o s p h a t e  p e r  a c r e .  P h o s p h o r u s  a n d  p o t a s h  h a d  a  d i s t i n c t l y  i n v e r s e  
r e l a t i o n s h i p ,  o n  t h e  b a s i s  o f  m a r k e t a b l e  e a r s ,  p h o s p h o r u s  m a i n t a i n i n g  
a n  e q u i v a l e n t  e f f i c i e n c y  w h e n  t h e  s m a l l e s t  d o s a g e  w a s  c o m b i n e d  w i t h  
t h e  h e a v i e s t  p o t a s h  d o s a g e  o r  t h e  h e a v i e s t  d o s a g e  w i t h  t h e  s m a l l e s t  
p o t a s h  d o s a g e .  A p p a r e n t l y  i n c r e a s i n g  t h e  a m o u n t  o f  p o t a s h  a p p l i e d  
t o  s u c h  s o i l s  a s  t h o s e  u n d e r  t e s t  t e n d s  t o  m a k e  p h o s p h o r u s  m o r e  a v a i l ­
a b l e  t o  p l a n t s ,  s o  t h a t  s m a l l  q u a n t i t i e s  o f  p h o s p h o r u s  a p p l i e d  i n  c o m ­
b i n a t i o n  w i t h  l a r g e  q u a n t i t i e s  o f  p o t a s h  a r e  j u s t  a s  e f f e c t i v e  a s  l a r g e  
q u a n t i t i e s  o f  p h o s p h o r u s  c o m b i n e d  w i t h  s m a l l  q u a n t i t i e s  o f  p o t a s h .  
I n  v i e w  o f  t h e  l a r g e  i n c r e a s e s  i n  p h o s p h o r u s  e f f i c i e n c y  w h i c h  h a v e  
b e e n  o b t a i n e d  b y  t h e  u s e  o f  p o t a s h  i n  t h e s e  e x p e r i m e n t s ,  t h e  a u t h o r s  
c o n c l u d e  t h a t  t h i s  i n d i r e c t  a c t i o n  o f  p o t a s h  m a y  b e  j u s t  a s  i m p o r t a n t  
a s  i t s  d i r e c t  a c t i o n .  T h e r e  a r e ,  h o w e v e r ,  n o  c h e m i c a l  a n a l y s e s  a v a i l ­
a b l e  a s  p r o o f  o f  t h e s e  a s s u m p t i o n s .  
E f f e c t s  o f  P o t a s h  o n  Y i e l d  
P o t a s h  A l o n e . - T h e  u s e  o f  p o t a s h  a l o n e  a s  a  f e r t i l i z e r  c a n n o t  b e  
r e c o m m e n d e d ,  f o r  t h e r e  i s  s o m e  e v i d e n c e  t h a t  e v e n  s m a l l  d o s a g e s  a c t  
u n f a v o r a b l y  o n  y i e l d s .  W i t h  n o  c l o v e r  i n  t h e  r o t a t i o n ,  p o t a s h  h a d  
v i r t u a l l y  n o  e f f e c t  o n  y i e l d s .  D u r i n g  t h e  f i r s t  y e a r  a f t e r  c l o v e r  a  
d o s a g e  o f  5 0  p o u n d s  m u r i a t e  o f  p o t a s h  p e r  a c r e  p r o v e d  i n e f f e c t i v e ,  
a n d  l a r g e r  a p p l i c a t i o n s  g a v e  s m a l l  b u t  s i g n i f i c a n t  i n c r e a s e s .  D u r i n g  
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the second year after clover the results were variable and the ten­
dency was for potash to depress yields. As an average, SO pounds of 
muriate of potash alone per acre caused a significant decrease in 
yields, and 100 and 200 pounds were ineffective. 
Used With Nitrogen.-The effects of nitrogen-potash combinations 
have already been discussed from the standpoint of nitrogen. The high 
variation in yields and absence of a specific trend that occurred when 
potash was held constant and nitrogen was increased also occurred 
when nitrogen was held constant and potash was increased. 
Used With Phosphorus.-In the tests with phosphorus-potash 
combinations, already discussed from the standpoint of phosphorus, 
substantial increases in yield occurred with increasing phosphorus 
applications. Certain inverse relations between phosphorus and pot­
ash were also pointed out. When phosphorus was held constant and 
the dosage of potash increased in the phosphorus-potash combinations, 
there was also a fairly consistent tendency for the yields to increase 
directly in relation to increases in the potash dosage. 
Potash in Complete Combinations.-In the complete fertilizer com­
binations the action of potash was apparently affected by both nitrogen 
and phosphorus. In general, inverse relationships (wherein effective­
ness was obtained with heavy potash dosages and light nitrogen 
dosages or vice versa, and heavy potash dosages and light phosphorus 
dosages or vice versa) were apparent between potash and nitrogen 
and between potash and phosphorus. The inverse relationship be­
tween nitrogen and potash is of great importance in determining a 
choice of fertilizer ratios. In selecting the ratios for complete ferti­
lizers it is more difficult to choose between various potash-nitrogen 
combinations than between those of either potash-phosphorus or phos­
phorus-nitrogen. 
Influence of Fertilizers on Maturity 
Considered from the standpoint of the crop, commercial fertilizers 
are used for two purposes-to increase the total yield and to advance 
maturity. 
A great deal of experimental work has been conducted on ferti­
lizers and their effects on maturity. According to Russell,I nitrogen 
affects the growth of plants and, if present in excessive amounts, re­
tards ripening. Phosphorus, on the other hand, promotes growth of 
the roots during the early life of the plant, but later on it hastens 
lRussell, E. J. Soil conditions and plant growth. 6th ed. Longmans, Green 
and Co. New York (1932). 
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t h e  r i p e n i n g  p r o c e s s .  P o t a s h  e x e r t s  a n  i n f l u e n c e  o n  t h e  v i g o r  a n d  
g e n e r a l  h e a l t h  o f  t h e  p l a n t ;  i t  i s  i n t i m a t e l y  c o n n e c t e d  w i t h  p h o t o ­
s y n t h e s i s  a n d  t r a n s l o c a t i o n  o f  c a r b o h y d r a t e s ;  a n d  i t  i n f l u e n c e s  t h e  
f o r m a t i o n  a n d  e s p e c i a l l y  t h e  w e i g h t  o f  g r a i n .  P o t a s s i u m - s t a r v e d  
p l a n t s  a r e  n o t  o n l y  s t u n t e d  i n  g r o w t h  i n  t h e  s a m e  w a y  t h a t  p l a n t s  
a r e  t h a t  l a c k  n i t r o g e n  a n d  p h o s p h o r u s ,  b u t  t h e y  m a y  e v e n  f a i l  t o  r e a c h  
m a t u r i t y .  
I n  t h e s e  e x p e r i m e n t s  n i t r a t e  o f  s o d a  w a s  n o t  a t  a l l  c o n s i s t e n t  i n  
i t s  i n f l u e n c e  o n  t h e  m a t u r i t y  o f  s w e e t  c o r n .  U s e d  a l o n e  i t  h a d  v i r t u ­
a l l y  n o  e f f e c t ,  b u t  i n  c o m b i n a t i o n  w i t h  s u f f i c i e n t  p h o s p h o r u s ,  i t  h a s t e n e d  
m a t u r i t y .  A d d e d  i n  i n c r e a s i n g  a m o u n t s  t o  v a r i o u s  p o t a s h  c o n s t a n t s ,  
i t  h a s t e n e d  m a t u r i t y  s l i g h t l y  w h e n  a  s i n g l e  d o s a g e  o f  p o t a s h  w a s  h e l d  
c o n s t a n t ,  b u t  g a v e  v a r i a b l e  r e s u l t s  w i t h  h e a v i e r  d o s a g e s  o f  p o t a s h .  I n  
c o m p l e t e  f e r t i l i z e r s  t h e  i n f l u e n c e  o f  n i t r a t e  w a s  d e t e r m i n e d  t o  a  l a r g e  
e x t e n t  b y  t h e  n a t u r e  o f  t h e  c o m b i n a t i o n .  I n  g e n e r a l ,  n i t r a t e  w a s  
l e a s t  e f f e c t i v e  i n  c o m b i n a t i o n s  w i t h  q u a d r u p l e  p h o s p h o r u s  a n d  q u a d ­
r u p l e  p o t a s h  d o s a g e s .  
O f  t h e  t h r e e  f e r t i l i z e r  c o m p o n e n t s ,  p h o s p h o r u s  h a d  t h e '  m o s t  d i s ­
t i n c t  e f f e c t  o n  m a t u r i t y .  U s e d  a l o n e ,  i n  c o m b i n a t i o n  w i t h  p o t a s h ,  o r  
i n  c o m b i n a t i o n  w i t h  n i t r o g e n ,  p h o s p h o r u s  h a s t e n e d  m a t u r i t y  c o n s i d ­
e r a b l y .  I n  c o m p l e t e  f e r t i l i z e r s ,  p h o s p h o r u s  a d v a n c e d  m a t u r i t y  r a t h e r  
c o n s i s t e n t l y ,  e x c e p t  w h e r e  q u a d r u p l e  d o s a g e s  w e r e  u s e d  i n  c o m b i n a t i o n  
w i t h  t h e  h e a v i e r  d o s a g e s  o f  n i t r o g e n  a n d  p o t a s h .  
P o t a s h  u s e d  a l o n e  o r  i n  c o m b i n a t i o n  w i t h  n i t r o g e n  r e t a r d e d  m a ­
t u r i t y ;  b u t  w h e n  c o m b i n e d  w i t h  d o u b l e  o r  q u a d r u p l e  d o s a g e s  o f  
p h o s p h o r u s ,  t h e  s i n g l e  d o s a g e  o f  p o t a s h  a p p e a r e d  t o  a d v a n c e  m a t u r i t y .  
I n  c o m p l e t e  f e r t i l i z e r  c o m b i n a t i o n s  p o t a s h  h a d ,  i n  g e n e r a l ,  a n  u n e v e n  
e f f e c t  o n  m a t u r i t y .  I t  h a s t e n e d  m a t u r i t y  o n l y  i n  c e r t a i n  c o m b i n a t i o n s :  
a s  t h e  c o n s t a n t s  o f  n i t r o g e n  i n c r e a s e d ,  p o t a s h  w a s  e f f e c t i v e  o n l y  w h e r e  
t h e  l o w  p h o s p h o r u s  d o s a g e  e n t e r e d  i n t o  t h e  c o m b i n a t i o n .  C o m b i n a ­
t i o n s  c o n t a i n i n g  b o t h  q u a d r u p l e  n i t r o g e n  a n d  q u a d r u p l e  p h o s p h o r u s  
d o s a g e s  r e t a r d e d  m a t u r i t y  p r o g r e s s i v e l y  w i t h  i n c r e a s i n g  d o s a g e s  o f  
p o t a s h .  O n  t h e  o t h e r  h a n d ,  i n  c o m b i n a t i o n s  c o n t a i n i n g  q u a d r u p l e  
n i t r o g e n  a n d  s i n g l e  p h o s p h o r u s  d o s a g e s ,  p o t a s h  e f f e c t i v e l y  a d v a n c e d  
m a t u r i t y .  
T h u s  o n  s o i l s  s u c h  a s  w e r e  u s e d  i n  t h e s e  e x p e r i m e n t s  i t  h a s  p r o v e d  
t o  b e  p o s s i b l e  n o t  o n l y  t o  i n c r e a s e  I l l i n o i s  s w e e t - c o r n  y i e l d s  m a r k e d l y  
b y  t h e  a p p l i c a t i o n  o f  t h e  p r o p e r  c o m b i n a t i o n  o f  f e r t i l i z i n g  e l e m e n t s ,  
b u t  a l s o  t o  s h o r t e n  m a t e r i a l l y  t h e  n u m b e r  o f  d a y s  r e q u i r e d  f o r  t h e  
c r o p  t o  m a t u r e .  
( 6 M : - 9 - 3 5 )  
